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The pojyurethane coating 8 has a thickness of 2,5 
cm. It contains olosad ceils which at ambient temp^- 
ature areflHed mth c^tIxbi droxkle gas. The pipe 2 rs 
located \n on outer sleeve 10. The enniia- ^ace be- 
tween the iraier surface oft he steeve 1 0 and the coat- s 
ed outer surface 6 of the pipe 2 rs filled with a mmeraJ 
insulant powder such as perllte. The sleeve 10 is prcH 
ykled with an inlet and an outlet (not showm) whareby 
the perfite-f IHed space may be intermlttentiy or con- 
trnuousJy purged with dry nitrogen ^as, io 

In order to form the apparatus shown in the draw- 
mg the pipe is first coated wfth the potyurethane us- 
ing carbon-dioxkie as a blowing gas. A conventional 
sprgy gun may be used fcr this purpc^e. The poly^r- 
ethane adheres to the outer surface of the pipe 2 and is 
forms a foamed cellular coating having closed pores 
containing carbon dbxtde gas. The sleeve 10 Is then 
fitted around the pipe 2 and the annular space there- 
between fied with the perllte insulant. The annulsM- 
space Is then purged with nitrogen to flush air there- zo 
from. If desired, once the air has been purged from 
the annular space, the flow of nitrogen may be con- 
tirttjed or alternatively can be stopped and then the 
apace purged only interml^ntly with nitrogen. The 
pipeline may then be brought into swvlce, use 25 
for the pipeline is to transmit helium at a temperahjre 
of 70K from a source thereof to a chamber which 
needs to be maintained at 70K for superconductors lo- 
cated therein to function properly. As the helium 
flows along pipeline 2 so the ten^erature of the car- 30 
bon dioxide in the pores of the foamed pol^rethane 
falls. At about 190K the carbon dioxide condenses to 
form a solid. Consequently, the pressure within the 
Indi'wkius^ cold pores is much reduced as a result of 
the reductloi In the volume occupad by the carbon 35 
dioxide upon its solidification. The pressure tends to 
fall further with decreasing temperature. Accordingly, 
a vaeuum-insulated foam is created dose to the cold 
wall of the pipe 2. Consequently, the heat leak 
throi^h this foam Is by conduction through the plas- 40 
tics material ftseif and is therefore quite low. This has 
the effect of raising the tempemture of the outer sur- 
face of the foam to be above the nifogen osndensa- 
tlon point of 77K, thereby enabling the conventional 
perlitethermal insi^ant (or oth^ thermally tnsulatlr^ 45 
material) to be ^^oyed In the remaining insulating 
space. 

Although the material of the foam is organic, it will 
not create a fire or explosion hazard because th& only 
gas rn contact v^m it nt&r<^en which is iteelf inert so 
In the event of the foam cradling or failing, nitrogen 
wili condense with bss of insulating properties but no 
further protslems. If desfred, after a chosen time m 
service, the pipelme may be taken out of service, the 
poiyurethane coating remo\^ and a new coating ap- 55 
plied. The duration of service carr be chosen so as to 
enable a new coating to be applied before the oki one 
faas. 



The method of apparatus according to the inven- 
tion make possible an effective and efficient Insula- 
tion at temperatures in the order of 70K wahait the 
need fcr conventional vacuum insulation. 



Claims 

1. "niarmally-insulated apparatus incbding a wall 
one side (4) of which is in contBCt with a cryogen- 
ic mediumand the other side (6) of which has ad- 
hering thei^to foamed material (8) characterised 
in that the f^s^m^d materia (8) 

jpe^ containlhg a substance which is gaseous at 
nca-mal ambient temperatures an<t solid at tem- 
peratures of 77K and less* the foamed material 
(8) facing a space which contains thermal insu- 
lation and a nitrogen atmosphere. 

2. AppamtiB as claimed in dalm 1, tn which the 
loaned materbil ^ a foamed plastics, 

3. Apparatus as clawed in claim 1 or claim 2, in 
which the gas contained within the cells of the 
foamed material is carbon dioxide. 

4. Apparatus as dalmed in any one of the preceding 
claims, in which the foamed material is in a layer 
that IS at least 0.3 centimetres thidc 

5» ' Apparatus as daimed in any one of the pmceding 
claims, in which the thermal insulant is a mineral 
powder. 

6. A method of tharmaliy Insulating a wall which on 

one side is to be exposed to a medium at a tem- 
perature of less than 77K» comprising the steps 
of coating the waif with a foamed material having 
closed cells containing a gas which is solid attenv 
p^^r^ of 77K as less, forming an endosum 
containing thermal Insulant about said wall, sub- 
jecting the inner surface of said wall to cryogenic 
medium whereby to reduce its temperature to be- 
low 77K, and purging the endosure with dry ni- 
trogen, whe^by the cryogerric medium causes 
the gas within the cells of the foamed material to 
solidify thus seating a partial vacuum therein 
which Is effective to prevent the outer surface of 
the foamed materia! reaching so low a temp^a- 
ture that the mfrogen purge gas condenses 
thereon* 

7. A method as dalmed m darm 6, in v^ich the 
f€^n^ mal^lal Is a foamed plastics. 

8. A method as daimed In daim 6 darm 7, in 
which the gas contained within the cells of the 
foamed materiai m csarbon dioxide. 
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9. A method as datmed In claim 8, in which the 
thickness of I he foamed layer is in the range 0.3 
to 3 centimetres. 

10* A method as claimed In any one of claims € to 9, s 
in v\^ldi the thermal inajlant Is a mineral powder. 

Patentan^prOche 

10 

1. Warmeisolierte Vor richtung mit einer Wand, de~ 
ren eine Selte (4) sich in Kontakt mit einem kryo- 
genen Medium beflndetund d«ren andera SeiiB 
{6} ein an dieser haftend^, geschaumtes Mate- 
rial (8) aufweist, is 
dadurch gekennzeidinet, da& das geschaumte 
Material {8) geschlossene Zellen def intert, die ei- 

ne Substanz enthaiten, w^che bei normalen Unr»- 
gebungsfeemperaturen gaslSrmlg und bet Tempe- 
raturen von 77K und weniger fast ist, wober zo 
geschaumte Matenaf (8) etnem Ratim zugewandl 
1st, dar eine WarmeisoHerung und eine Stlck- 
stoffatmosphire enthSIt 

2. Vorrlchfejng nadi Anspruch 1. bel dar das ge- 25 
sch&iDfUe Material eIn gesdi&imiter Kunststoff 

iSt. 

3. Vorrichtung nach Anspruch 1 odar 2, bel der das 

fn dert Zellen des geschaumten Materials enthal- 3Q 
tene Qm Kohlendbxid ist. 

4* Vorrichtung nach einem der vorhergehenen An- 
sjM-Oche, bet der das ge^haumte Material in ei- 
ner Schicht vorliegt cHe z^lndest 0,3 cm dick 3S 

ISt. 

5. Vorrichtung nach einem der vor hergehenden An- 
sprOche, bei der der WSrmel&olierstoff ein Mir^ 
ralpulver 1st. 4Q 

6* Verfahren zum Warmeisolleren emer Wand, die 
an einer Serte einem Medium mlt einer Tempera- 
tur von weniger als 77K ausgesetzt warden sdi, 
mft den Schntten, daa die Wand mit einem ge- 45 
scbaumten Mateiial beschichtet wird, das ge- 
schlossene Zellen aufwelst die ein Gas enthai- 
ten, welches bei Temp^^ren von 77K und we- 
niger fast ist daa mne ©men Warn^^ietstoff 
entNaftende UmhQRting urn die Wand g^det so 
wlrd, dali die innere Oberflache der Wand einem 
kryogenen Medium ausgesetzt wird, wodurch ih- 
re Temperatur auf unterhalb 77K gesenkt wird, 
und daa die UmhOllung mit irockenem Stickstoff 
gespy ft wrd, wodurch das kryogene Medkjm das 55 
Gas in den Zellen des geschaumten Materials 
zum Erstsf ran bringi so da^l in diesen ein T^ilva- 
kuum er zeugt ward, das wirksam verhlndert daS 



die auBera Oberf liche des geschaumten Materi- 
als erne so mednge Tempeiatur errelcht, da& das 
Sticksfe^fsp^agas darauf kondenstert 

7. Verfahren nach Anspruch 6. bat dem das ge- 
schaumte Mat^^ aim geschium^ Kunststoff 
ist 

8. Verfahren nach Anspruch 6 Oder 7, bei dem das 
in den Zellen desgeschSymten Materials enthal- 
tene Gas KoMendbjdd ist. 

9. Verfiahren nach Ansprudi 8, bei dem die Dicke 
der geschaumten Schicht im Bereic^ wn 0«3 - 3 

Zentimeter Hegt 

10* Verfahren nach einem der AnsprucheB bis 3, bei 
dem der WSmetsdiersloff em MineraJpt^ver ist 



Ravandlcationa 

1. ^parel isol6 thermk^uement oomprenant une 
p^ot dont un 0616 (4) est en contact avec un mi- 
lieu cryog^nique et sur rautre cdt^ {6) da laqtielle 
adhere une mati^re en mousse (8), caract§ris4 
en ce que la mati^re en mousse (8) d^f Init des 
c^hjles ferm^es contenant une substance qui est 
gazause ^ des temperatures ambiantes norma- 
les et sdlde ^ des lemp^tures de 77K et moins, 
la mati^re en mousse (6) falsant face k un espace 
qui contient une isolatbn thermique et une at- 
mosphj§re d'azota, 

2. /^parei survant la revendk:ation 1, caract^dsd 
en ce que la matidre en mousse est une matldre 

plastique mousse. 

3. Apparel sulvant Tune ou Tautre des revendlca- 
tk>ns 1 et 2. carEK:;t6ris6 m\ ce que le gaz contenu 
k. i'int^rteur des cellules de la mat^e en ntousse 
est du dioxyde de carbone. 

4. Apparei sulvant I 'une quelconque des revendk^a- 
tbns pr^c^dent^, caract^riSe en ce qua la ma- 

ti6re en mousse est sous la fc^me d'une couche 
qui a une ^palsseur d'au moins 0,3 cm* 

5. Appareil sulvant Tune qudconque des revendkia- 
tk^ns pr6c4dentes, carac^sd^ en ce que i'l^>tant 
thermicpje est une pouck^e min^rale. 

6. Proc^d^ dlsdatbn thermique d'une parol dont 
un 0^6 doit ^tre expose S un n^lteu k una temp^ 
rature de molns de 77K, oomprenant les stapes 
qui consistent k revitir fa pai^l d'une matl^re en 
mousse oDmporfcant des ceifefes fer m^es conte- 
nant un gaz qui est s<^ide a des temp^ralure de 
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77K et moins, k former une enceinte contenant 
un isdant thermlque autour de tadite paroi^ ^ sou- 
maltre ta surface int^rieyre die ce^e ^roi ^ un ml- 
lieu cryo9§nk|ue de manl^re i abalsser sa tern- 
p^ralure en dessous de 77K, et k purger Tencein- s 
te avec de Tazote sec, de telle sorte que te milieu 
cryogSniqua amiine fe gaz k V'mXimur des cellu- 
les ^ la matldre en mousse ^ sb solkilffer, en y 
cr6ant ainsi un vide partrei qui est eff icace pour 
empScher la surface ext^rieure de la matiire en io 
mousse d'atteindre me temperature tenement 
basse que le gaz de purge d'azote s'y cxrndense. 

7. Proc^6 suivant la revendicatlon 6, caract6nsi 

en ce que la mati^re en iTKMJSSd est une mati^re 15 
prfastique mous^. 

8. Pn)C^6 suivant Pune ou Tauire des revendioa- 
tlons 6 et 7, caract^rls^ en ce que le gaz osj^enu 

h rintideur des cellules de la mati^re en mou^ 20 
est diuf dioxyde de carbone. 

9. P«)c6d6 suivant la revendlcallon 8, caract6rls6 
en ce que P^pateseiH' de la couche en mousse est 

de Tordre de 0,3 ^ 3 cm. 25 

10. Proc6d6 suivant Tune quelconque des revendfca- 
tlons 6^9, caract^nse en ce que Tisolant ther- 
mlque est une poudre minerale. 
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